The genus Wynnella has long been regarded as a monotypic genus, consisting only W. auricula (Schaeff) Boud. Morphological and phylogenetic studies were carried out on new collections of Wynnella from Tibet and Sichuan, in southwestern China. Morphology and phylogenies inferred from the internal transcribed spacer region of ribosomal DNA (ITS) and the D1-D3 region of 28S nrDNA (28S) sequences data clearly suggest these collections representing a new species in the genus. Wynnella subalpina is thus introduced and illustrated. The species is characterized by its rabbit ear-shaped apothecia, with a tea brown to blackish brown hymenium, a red, reddish brown to pale yellowish brown receptacle surface, and a costate stipe. Detailed macro-and micro-scopic descriptions, illustrations of microscopic characters and photographic plates are provided herein.
Introduction
The genus Wynnella was introduced by Boud. (1885) to accommodate Elvela auricula Schaeff. ss Boud. (= W. auricula (Schaeff) Boud.). It is characterized by ear-shaped, two colored apothecia, ectal excipulum of textura angularis, medullary excipulum of textura intricata, subcylindrical, nonamyloid asci, and ellipsoide, uniguttulate ascospores (Nannfeldt 1931 , Abbott and Currah 1997 , Parslow and Spooner 2009 . The systematic position of Wynnella in the family Helvellaceae was suggested with molecular phylogenetic studies (O'Donnell et al. 1997 , Haltington et al. 1999 , Landvik et al. 1999 , Laessøe and Hansen 2007 , Landeros et al. 2015 . This genus has been regarded as monotypic with only W. auricula (Schaeff) Boud. (= W. silvicola (Beck) Nannf.), originally described from Europe, and then also reported in Asia and North America (Nannfeldt 1931 , Harmaja 1974 , Häffner 1987 , Abbott and Currah 1997 , Zhuang 2004 , Kirk et al. 2008 , Parslow and Spooner 2009 .
During our study on the species diversity of Helvellaceae in China (Hwang et al. 2015 , it was noticed that four particular collections were frequently mislabeled as Wynnella silvicola. Our morphological observations and phylogenetic analyses based on ITS and 28S showed that these specimens is not W. silvicola, but represents a new species described herein as W. subalpina.
Materials and Methods
Specimens and morphological studies Specimens were collected in forests dominated by conifers, in Tibet and Sichuan Provinces, China and photographed in situ. Microscopic observations and photomicrographs were made as described in Zhao et al. (2015) . The hemiamyloid reaction was tested in Melzer's reagent (Melzer's), J + for hemiamyloid reaction (solely red) and J -for negative reaction. The examined specimens are deposited in the Herbarium of Cryptogams of Kunming Institute of Botany, Chinese Academy of Sciences (KUN-HKAS). Facesoffungi numbers and Index Fungorum numbers were obtained as detailed in Jayasiri et al. (2015) and Index Fungorum (2015) . Molecular procedures and phylogenetic analysis Total DNA was extracted from silica-gel-dried materials using a CTAB procedure of Doyle (1987) . Universal primer pairs ITS5/ITS4 (White et al. 1990 ) and LROR/LR5 (Vilgalys and Hester 1990) were used for the internal transcribed spacer region of ribosomal DNA (ITS), the D1-D3 region of 28S rDNA sequence (28S), respectively. Amplification reactions were performed in an ABI 2720 thermal cycler (Applied Biosystems, Foster City, CA, USA Donnell et al. (1997) , and representatives of other genera within Helvellaceae, viz. Balsamia Vittad., Barssia Gilkey, Helvella L. and Underwoodia Peck, were also included in the analyses.
The ITS sequences and 28S sequences were aligned separately using MAFFTv6 (Katoh et al. 2005) and Bioedit v. 7.0.9 (Hall 1999 ) and resulted in two datasets. Sequence lengths of the ITS and 28S datasets are 1108 and 871 bp, respectively. To test for potential phylogenetic conflict between the two datasets, the partition homogeneity (PH) test was performed with 1,000 randomized replicates, using heuristic searches with the simple addition of sequences in PAUP* 4.0b10 (Swofford 2002) . The result showed that the phylogenetic signals within the two markers were not significantly in conflict (P<0.5). Consequently, the sequences of the two datasets were concatenated using Phyutility v2.2 (Smith and Dunn 2008) in order to carry out a combined analysis. Phylogenetic analyses of sequence data were carried out using RAxML v7.2.6 (Stamatakis 2006) for Maximum likelihood (ML) analyses and Mr Bayes v.3.0b4 (Ronquist and Huelsenbeck 2003) for Bayesian Inference (BI) analyses. Substitution models suitable for each partition in both datasets were determined with Akaike Information Criterion implemented in MrModeltest v2.3 (Nylander 2004 ). All parameters in ML analysis were kept at default, and statistical support values were obtained by nonparametric bootstrapping with 1000 replicates. BI analyses were performed with the Metropolis-coupled Markov chain Monte Carlo method under the GTR + T + I model. Analyses were run with four chains of 2,000,000 generations, and trees were sampled every 100 th generation. Bayesian posterior probabilities (BPP) values were obtained from the 50% majority-rule consensus tree, and branches with BPP>95% were considered as significantly supported. The resulted trees were printed with FigTree v. 1.4.0 (http://tree.bio. ed.ac.uk/software/figtree/) and the layout was done with Adobe Illustrator CS v. 6.
Results

Molecular phylogeny
The phylogenetic tree of most genera of Helvellaceae inferred from the ITS + 28S dataset using ML and BI analyses indicates the monophyly of Wynnella. The materials collected from southwestern China cluster in the Wynnella clade, but are distinct from the known species, Wynnella silvicola (Fig. 1) . Therefore, a new species, is recognized to accommodate these collections.
Our analyses also indicated that Wynnella is a distinct genus of Helvellaceae, and is more closely allied to Helvella than Balsamia, Barssia and Underwoodia (Fig. 1) , which is consistent with the suggestion of O'Donnell et al. (1997) , Haltington et al. (1999) , Landvik et al. (1999) , Laessøe and Hansen (2007) and Landeros et al. (2015) . Diagnosis:-Rabbit-ear shaped apothecia, with a tea brown to blackish brown hymenium, a red, reddish brown to greyish yellow receptacle surface, and a costate stipe. Paraphyses filiform 3-4 μm broad, and ascospores ellipsoid 19-23 × 10.5-12 μm.
Etymology:-subalpina is proposed for its occurrence in subalpine regions in western China. Apothecia rabbit-ear shaped, 3-6 cm high, 1-4 cm broad, hymenium glabrous, tea brown to blackish brown, blackish brown when dry, margin rolled to hymenium when young, expanded at maturity; receptacle surface glabrous, red, reddish brown to greyish yellow, yellowish near the base. Stipe costate, glabrous, 0.5-1.5 × 0.5-2 cm, narrowing to base, light yellow to yellowish. Medullary excipulum 400-490 μm broad, of textura intricata, hyaline, composed of 2.5-5 μm broad hyphae, J -. Ectal excipulum 100-150 μm broad, of textura angularis, pale yellow, 
Discussion
The debate over Wynnella and Helvella has lasted for several decades. Some mycologists treated Helvella in a broad sense, and took Wynnella as a later synonym (Harmaja 1974 , Häffner 1987 , Abbott and Currah 1997 . Some thought Wynnella is an independent genus from Helvella (Zhuang 2004 , Parslow and Spooner 2009 , Landeros et al. 2015 . Based on Bayesian and RAxML phylogenetic analyses (Fig. 1) , we found that species in Helvellaceae are divided into four clades: the Helvella clade, the Wynnella clade, the Balsamia/Barssia clade and Underwoodia clade. This result is consistent with O'Donnell et al. (1997) , Haltington et al. (1999) , Landvik et al. (1999) , Laessøe and Hansen (2007) and Landeros et al. (2015) with regard that Wynnella is an separate genus within Helvellaceae and is more closely allied to Helvella than to any other genera.
In China, W. subalpina has long been assigned to W. silvicola (= W. auricula), because of its rabbit ear-shaped apothecia, bi-colored fruiting bodies and similar ecological preference (Ying and Zang 1994 , Mao 1998 , Yuan and Sun 2007 . However, several morphological features separate W. subalpina from the European W. silvicola. Wynnella subalpina has a tea brown to blackish brown hymenium, a red, reddish brown to greyish yellow receptacle surface, and ellipsoid ascospores (19-23 × 10.5-12 μm), while W. silvicola has a blood red to purple-brown hymenium, a medium red brown or pale red brown receptacle surface, and broadly ellipsoid ascospores (21.5-24 × 12.5-16.5 μm) (Abbott and Currah 1997, Parslow and Spooner 2009) .
In the field, Wynnella subalpina is often confused by local residents with Otidea spp. However, Otidea spp. differs from W. subalpina by their filiform paraphyses curved or capitate at the apex, and elliptical, biguttulate ascospores (Kanouse 1949, Liu and Zhuang 2006) .
